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Elects of Dietary Soy and Whey Proteins on Muscle
Strength Recovery Following Eccentric Contractions
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ABSTRACT

This study aimed to determine the elJect of soy or whey protein ingestion on force
deficit, protein degradation, and synthesis in rat fast-twitch muscles subjected
to eccentric contractions (ECC). Male Wistar rats were fed a 20% protein diet
containing either soy protein isolate (SPI), whey protein isolate (WPI), soy protein
hydrolysate (SPH), or whey protein hydrolysate (WPH) for 4 weeks. Then, their
left anterior crural muscles were exposed to 200-repeated ECC and excised 3 days
later. In the WPI and SPH groups, force production in the extensor digitorum
longus muscles was recovered, although the force was still reduced in the SPI and
WPH groups. In the WPH group, ECC-induced dihydropyridine receptor proteolysis
and decreased 4E-BP-1 phosphorylation was also observed. These results suggest
that both soy and whey proteins were effective in promoting the recovery of
muscle function after ECC treatment. However, in each protein group, the form
of protein (i.e. protein or peptide) may be an important factor contributing to this
elect. Soy Protein Research, Japan 22, 98-102, 2019.
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Table 1. Composition of experimental diets

SPI  WPI SPH WPH
[0 g/100 g diet
SPI (Fujipro F) 22.8 - - -
WPI895 - 213 - -
SPH (Hi-Nute AM) - - 224 -
WPH817 - - - 23.3
L-cysteine 03 03 03 03
[ -starch 2895 3045 2935 2845
o -starch 212 212 212 212
Sucrose 10 10 10 10
Corn oil 7 7 7 7
Cellulose 5 5 5 5
Mineral mix 35 35 35 35
Vitamin mix 1 1 1 1
Choline bitartrate 0.25 0.25 0.25 025

SPH, soy protein hydrolysate; SPI, soy protein isolate;
WPH, whey protein hydrolysate; WPI, whey protein
isolate.
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Fig. 1. Amino acid levels in TA muscles of rats fed
different experimental diets. Intramuscular
levels of leucine (A), branched-chain amino
acids (B), arginine (C), essential amino acids
(D), and total amino acids (E) were evaluated.
Values are means + SEM (n=3). *»<0.05 vs.
SPI group, 'p<0.05 vs. SPH group. E (m),
experimental leg; R (O ), rested leg; SPH, soy
protein hydrolysate; SPI, soy protein isolate;
TA, tibialis anterior; WPH, whey protein
hydrolysate; WPI, whey protein isolate.
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Fig. 2. Specific force in EDL muscles of rats fed
different experimental diets. Values are
means + SEM (n=8-10). *p<0.05 vs. R in each
group. E (m ), experimental leg; EDL, extensor
digitorum longus muscle; R (O0), rested leg;
SPH, soy protein hydrolysate; SPI, soy protein
isolate; WPH, whey protein hydrolysate; WPI,
whey protein isolate.
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Fig. 3. DHPR levels in TA muscles of rats fed
dilerent experimental diets. Values are means
+ SEM (n=6-8). *p<0.05 vs. R in each group.
E (m ), experimental leg; R (O), rested leg;
SPH, soy protein hydrolysate; SPI, soy protein
isolate; TA, tibialis anterior muscle; WPH,
whey protein hydrolysate; WPI, whey protein
isolate.
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Fig. 4. Phospho-4E-BP1 levels in TA muscles of rats
fed different experimental diets. Values are
means = SEM (n=6-8). 'p<0.05 vs. SPH group.
E (m ), experimental leg; R (O), rested leg;
SPH, soy protein hydrolysate; SPI, soy protein
isolate; TA, tibialis anterior muscle; WPH,
whey protein hydrolysate; WPI, whey protein
isolate.
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